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This invention relates fo follet mills and the 
like, and particularly fo improved means for 
maintaining desirable pressures upon the mate- 
rial being ground between the rolls and the grind- 
ing member (ring, bowl, table or the like) in such 5 
mflls. 
Heretoïore, in mills of the so called "follet" 
type here consideïed, the pressure on the material 
has been produced by means employing a single 
spring acting fo Ïorce each roll against the grind- I0 
ing member, the pressure being zaried by varying 
the compression of the spring. 
Preferred spring means should provide the 
proper pressure on each material oÏ a different 
grindability being ground under, the roll and at 15 
a suitable predetermined gap between the roll 
and the grinding member (illustratively reÏerred 
fo hereinaïter as "ring" or "bowl"). However 
said pressure should not become excessive when 
the gap is materially increased by the passage 20 
therethrough oÏ foreign marrer, such as tramp 
iron. Furthermore said spring means should 
preferably pr0vide a relatively low pressure on 
the roll when the roll is near the ring because 
then the r.oll will nip material, su.ch as coal, with 25 
a ro!ling action instead of tending fo plow it 
aside as is the cse when the pressure is higher. 
Also the pressure on the.roll should be low when 
the roll is near the ring fo minimize noise and 
vibrÇtion; for with high pring pressure and a 30 
small gap, betyeen the r011 and ring, there is no 
thick cushion oP material fO absorb the noise or 
vibration. But if is desirable to haye the pres- 
sure bufid up rapidly as the material in the bowl 
accumulates fo getquick response fo changes.in 35 
output; for examplç When themill is used for 
flring steam bol!ets in power plantes. 
Heretofore the above mentioned preferred ad- 
vantages have not been realized in follet mills 
when the pressures on the r011S Weçe produced by 40 
means employing à single sprLr.g, and if is an 
object of this invention fo provid é improved 
spring means, in mills emPloying grinding rolls, 
for regulating the pressures òf said rolls against 
the material being gr0und in a manner fo chieve  
said advantages. 
Other objects and advantages of my invention 
wil! become apparent fom thé following descrip- 
tion of an illustrative embodiment thereo when 
taken in conjunction with the accompanying 50 
drawings, wherein: 
Fig. 1 is an elevation of a bowl-type of follet 
mill y4!h a portion of the casing broken away 
fo show interiorly a typical r011 and xteriorly 
that roll's associated impro.ved sprin mens era- 5 
boiYing the invention; 
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Figs. 2 and 3 are rçpectively side and front 
elevations  the improve d spring means; and 
Fig. 4s chart Showing the resultant spring 
pressures acting on the follet for various sprng 
compressions When employing the invention. 
ieferring fo Fig. 1., the follet mill, here shown 
by-ïvay of example as of the vell kown -Bowl" 
type, Comprises a ase  suprtng a casing 
thereabdvewthi ë lowr portion 2 of which is 
a bowl 3 mounted for rotation about a vertical 
shaït . The shaft  is supported in bearings 
(not shown mqnned win -e ba se 1 and is 
rotated by. a system of bevel gears (also not 
shown) withn th bae]. Çd ge àrs ar in t'n 
driven by a motoz  through shaft . 
The bowl  centi a eriPheral grinding ring 
 onto which th aeialto ëgroun fiows by 
,centrffugal ï0rce rbm the inner portion of the 
rotating bowl. " The matèrial t0'be gr0find i s suP- 
plied to the bowl d0wwary from the mill top 
through a central eed tube $ from which it 
passes furthez downwary ïrom the uppr cas- 
ing portion ' through openg $ nto the 10wer 
casg portion . The rotation oï the bowl car- 
ries th matezial fiowing ont6 the ring  fo the 
rolls  where if is ground in passing between e 
rolls 9 and the rg . 
An air curzent flows i well known mnner. 
wardly between he rim oï bowl  and the 
rounding casing  and cazries .the suciently 
round materia! up through the mill, as shown by 
the arrows, and out through the top off-take K 
The insucientlY ground material is separated 
out of e air stream by the represented classi- 
fier Q and falls back in the bowl thr0ugh open- 
ing 8' to be further ground. 
The particular bowl mill here shown is 
equipped with three rolls 9 (oy two can be seen 
in Fig. 1). Ea.ch roll 9 is mounted fo freely 
tare about thelower end çf a shaft 8 which shaft 
is fastened ai ï[s upper end fo an a [. Arm 
[ [ is 0u.ted fo freely rotate 0 n trunons 
which are carriedin beargs [, one of Wich is 
sh0n in cros s section,-0unted on.the cover 
of casing 2. Arm  exténs radiayoutwardly 
oî the mffl and terminates in a hd  beyond 
the outr edge of cover , agait the ottom of 
which head [ the up.pe end dr the main pres- 
sure sp,rg   bears. 
As shown in detail in Figs. 2 and 3, the means 
for supporting the main pressure spring [ com- 
prises the members [ extenng raally from 
the cover [ 0n eiher side of the spring, each of 
which is siotted fo reçeie ne of the two vertical 
bols [ hich açe ful!y threaded and fastened 
tëe-mmers  by tOP abq[om nuis 9. A 
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yoke 2{} straddles the bolts $ at their Iower ends, 
is supported by nuts 25 on satd bolts, and forms 
a spring seat 2 against which the lower end of 
the main pressure spring | 5 bears. 
Fastened to the bolts | 8 above the members | 
by nuts 22, is a cross bar or stop 28 which serves 
to stop the upward movement of the head |5 of 
arm | l. A round rod 24 (see Figs. 2-3) is fastened 
to the top side of head | 5 fo ïorm the contact with 
cross bar 2 If the main spring |6 is com- 
pressed, then by raising or lowering the cross bar 
28 along bolts 8 by adjustment of nuts 22, the 
arm head ! 5 will be raised or lowered and the roll 
9 wïll respectively be brought nearer to or farther 
from the grinding ring 7. 
In this manner the gap between follet 9 and 
ring 7 may be varied. By raising or lowering the 
bottom yoke 20 along bolts 8 through adjust- 
ment of nuts 25, the compression of the main 
spring |8 may be increased or decreased and 
therewith the pressure agsinst the head 5 of 
arm ! [and consequently the pressure on the ma- 
terial being ground between the roll 8 and the 
grinding ring 7. 
The control of the gap between roll 9 and ring 
7 and the pressure exerted by the main spring 
on the material passing herethrough as de- 
scrïbed above, bas heretofore been in common 
use. 
According to thii invention I provide a relief 
spring 28 which is seated at its upper end in a 
yoke 27 fastened fo bolts |8 by nuts 28. The 
lower end of the relief spring 28 seats on a ruera- 
ber 29 having plunger 3{} which passes freely 
through a bore in the cross bar 28 and tests on 
the rod 24of the head ! 5 of arm | l. A shoulder 
5| on member 29, at the upper end of plunger 
serves as a stop for ifs downward movement when 
it strikes the top of the cross bar 23. 
By varying the gap 82 between the shoulder 
and the cross bar 28, as by the insertion of sIùms 
M, the movement of relief spring 28 may be lim- 
ited. The compression relief sprtng 28 may be 
varied by the adjustment of the nuts 28 of yoke 
27 along the bolts  8. 
In operation, instead of depending upon the 
compression of main spring 8 alone for exerting 
the pressure on the roll 9, as was done heretoïore, 
I now can ,controllably lower said pressure for a 
predetermined movement of the upper end of 
spring |8 by the opposing action of the relief 
spring 28 on the head |5 of arm I|. The new 
and advantageous results in mill performance 
which are attained by said combined action of 
the main and relief springs are dlscussed below. 
Referring to Fig. 4, A represents the initial 
compression of the main spring 18 along line OA, 
and a that of the relief spring 28 along line Oa. 
The resultant pressure against the head ! 5 of arm 
!  is A--a, which is also the pressure against the 
cross bar 23 when there is no material passing 
under the roll 9. The roll 9 is usually spaced 
ïrom the grinding ring 7 so that in the absence 
of material therebetween, the cross bar 23 re- 
ceives this resultant pressure of the springs. 
When materïal is being ground between roll 
9 and ring 7, the roll will depart further from the 
ring so that main spring 6 may be compressed 
to B or to C or to D or to E while the relief spring 
28 will expand respectively fo b or to c or to d or 
to O. The respective resultant pressures against 
head ! 5 of arm ! | are B--b or C---c or D---e/ or 
E; and in Fig. 4 these are plotted in line with the 
corresponding positions A, B, C, D, E of the upper 
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end of main spring 18, whIch also represent the 
downward movements of head 
The "Resultant" line bas a much flatter slope 
than the line AE representing the main spring 
5 and thereïore the combined spring action pro- 
rides greater pressure variations than the single 
main spring used heretofore, for the saine more- 
ment. 
These greater pressure variations are of 
10 especïal advantage when grinding different 
grades of coals, l%r low grindabflity coals a 
relatively high roll pressure is desirable while 
for high grindability coals about hall of said 
pressure is desïrable with a closer gap between 
15 roll and ring. These conditions are satisfactori- 
ly met by the combined springs 8 and 26 as 
uniquely organized by me, but not by the single 
spring |6 used heretofore. The new arrange- 
ment will then permit grinding various grades 
20 of coals without adjusting spring pressures. 
Furthermore, if is desïrable to bave the pres- 
sure build up rapidly as the material in the mill 
bowl 3 accumulates so as to get quick response 
to changes in load, for example, when the mill 
25 is used for flring steam boflers in power plants; 
and my new double spring arrangement effective- 
ly provides for this. 
Also because of the lower spring pressures 
when the roll 9 is near the ring 7, if will nip 
30 the coal with a rolling action instead of tending 
to plow if aside as is the case when the pressures 
are higher. 
Another advantage of these lower spring pres- 
sures lies in a quieter running mill over a wide 
35 range of capacities. With a light pressure on 
the roll 9, there is a minimum of noise and vi- 
bration when that roll is near the grinding ring 
7; and this is of especial advantage since under 
the conditions stated there is no thick cushion of 
 material to absorb noise or vibration. 
Although the combined springs |8 and 2 pro- 
vide the advantage of greater pressure varia- 
tions or the saine movement than are obtained 
by the singIe main spring |8 as used heretofore, 
5 if would be possible to substitute a single, much 
heavier spring which would compress along the 
"Resultant" line of Fig. 4. ttowever the use of 
such a heavy sprïng becomes objectionable when 
the gap between the roll and ring is materially 
5O increased by the passage therethrough of foreign 
marrer, such as tramp iron. The resulting high 
compression of such a heavy spring would then 
cause a prohibitive pressure on the roll and arm 
| |. But when using the opposing springs, 
55 cording to my invention, the gap 32 between the 
shoulder 8| of member 29, and the cross bar 
23 may be limited so that beyond the normal 
movement of the head | 
will seat on cross bar 28 and limit the action o 
60 relief spring 
alone will act upon head | 5 of arm | and the 
rate of pressure increase will be reduced. 
Referring fo Fig. 4, if the gap 32 Is set to close 
af B--b, or at C--c, or af D--g, the pressures wùll 
65 fise from there fo B, or to C, or to D respectively 
(along the dashed lines), and thence increase 
along line AE representing the compression of 
the main spring. Obviously many variations in 
choice of springs and in their opposing pressures 
7O may be ruade. 
While I have here disclosed my invention as 
being applied fo a bowl-type mill having rolls 
9 urged towards a grinding ring 7 carried by a 
rotatable bowl 3, it will be apparent that such 
75 disclosure is illustrative rather than restrictive 
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and that my inventive improvements may with. 
comparable benefit also be applied to mills of 
other types, such as those using rollers or balls 
running adjacent tables or faces, wheretn the 
problem solved by this invention ts encountered. 
Moreover, even though only one illustrative 
embodtment has been shown and descrtbed, tt 
will be understood that changes in construction, 
combination and arrangement of parts may be 
made without departtng from the sptrit and 
scope of the invention as clatmed. 
I claim: 
1. In a roller mfll having a casing and a rotat- 
ing bowl therein including a grinding ring, aroll 
mountod in the casing arranged to roll on and 
grind material between the roll and ring, shaft 
means on which said roll is mounted for rotation 
thereon, a trunnion bearing mounting said shaft 
means on said casing about vhich trunnion said 
roll may be rnoved toward and away from said 
ring, a main spring arranged to act at its one 
end on a portion ef said sl]aft means to urge said 
roll toward said ring, a stop bar engaging said 
portion fo limit the movement of said shaft means 
and therewith the movement of said roll toward 
satd ring, at least one bolt mounted on satd cas- 
ing and nuts on said bolt adjustably supporting 
said stop bar longitudinally of said bolt, a relief 
spring arranged to act at its one end on said por- 
tion of satd shaft means to oppose satd main 
spring and tending to urge said roll away from said 
ring, a member interposed between satd relief 
spring and said portion of said shaft means hav- 
ing a plunger, means forming a bore in said stop 
bar through which said plunger freely moves to 
act on satd portion, adjustable means mounted on 
said stop bar engaging said member to limit the 
action of satd relief spring, and a crossbar 
justably supported by nuts longttudinally of satd 
bolt and bearing against the other ends of each 
of said main and relief springi to individually 
vary the pressure exerted by either of said springs 
on satd portion and satd roll and thereby on satd 
material. 
2. In a follet mill having a casing and a 
tating bowl therein provided with a grtnding sur- 
face, aroll mounted in the castng arranged to 
roll on and grtnd material between the roll and 
grinding surface, a shaft adjacent one end of 
which satd roll ts mounted for rotation thereon, 
an arm extendtng from satd shaft adjacent the 
other end thereof and fastened thereto, a pin on 
said arm adjacent satd shaft journaled on said 
casing to rotate satd arm and therewith said shaft 
and roll to move satd roll toward and away from 
satd grinding surface, a head on satd arm at its 
extended end for receiving one end of a main 
spring, said main sprtng acttng fo urge satd roll 
toward said grtnding surface, means for adjust- 
ing satd spring to vary the pressure agatnst satd 
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head, a stop bar momted on the casing fo ltmtt 
the movement of said head and therewith the 
movement of said rolI toward said grinding sur- 
face, means adjusting the position of said stop 
5 bar with respect to satd arm head and there- 
with the gap between satd roll and said grtnd- 
tng surface, a relief spring acttng on satd arm 
head in direction opposite to said main spring, 
means for adjusttng said spring to vary the pres 
10 sure against said head, and means on said bar to 
adjustably limtt the action of s.atd relief spring. 
3. In a follet mfll .havtng a casing and a ro 
tating bowl therein includtng a grindtng ring, a 
.roll mounted in the casing arranged to roll on 
15 .and grind material between the roll and ring, a 
shaft adjacent one end of which said roll is 
mounted for rotation thereon, an arm extending 
from said shaft adjacent the other end thereof 
and fastened thereto, a pin on said arm adjacent 
20 said shaft journaled on said casing to rotate said 
arm and therewtth said shaÏt and roll to move 
said roll toward and away from said ring, a head 
on said arm at its extended end for receiving one 
end of a main spring, .said main spring acting af 
25 one end to urge said roll toward said ring, a bar 
engagtng satd head to ltmit the movement there- 
of and therewith the movement of said roll 
ward said ring, bolts mounted on said casing and 
nuts on satd bolts adjustably supporting satd stop 
30 bar longitudinally of said bolts, a relief spring 
acting af one end on said arm head in direction 
opposite to said main springi a member having a 
plunger interposed between said relief spring and 
said arm head, means forming a bore in said stop 
35 bar through whtch said plunger freely moves to 
act on said arm head, shims mounted on said stop 
bar engagtng said member to vartably limtt the 
action of satd relief spring, and a crossbar 
justably supported by nuts longitudinally of said 
40 bolts and bearing against the other ends of each 
of said main and relief springs to individually 
vary the pressure exerted by either of said springs 
on said arm head and satd roll and thereby on 
said material. 
JOE CRITES. 
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